


70 Divisions 5th, 10th Accent by 4 Cycle Semi-Log

T v :
EEREEE A e et
L : " A F L BERE
it w&: 1 Lt Tlﬂr NEREIin ﬁx 1 o |i !
LR # 1 T HHH - 5
_ i h HEEH L T I 2
il m ::mﬁ 1 HWL,UF 1] it Lt ;
i e e A & ‘.% | uj T TH ;
- I+ ﬁ_L LL,JLHL:.T % LW\#FL LT m iﬁ. - ff?,r Jj. m
Erpr Iy _ .u H{ T N_JI Kfrc‘ | L : xTL,.LHA_T. m
T e :
: ._, * i Awlufs* W LA W- fr#‘ N Am W‘H ﬁ b mrr % #f\“ﬁ#m W
| i 111N HT T L il ot H z
Y T HHH 1 g i ! M FY fIL T TﬁfﬂnﬁrL v
§ e G
kxS By adin i il st e e R
| S :
! H | Laih DT? il j,L N.
i o e g
., .j HHAV\‘ 1 L | | M L, .;1; ,FJ‘ ‘,ﬁ wJ'M#‘, ¢_u
_ it HEEra R
,T miﬁ il pﬂ_ﬁ 1] %wz.
[l | . L I,
il t T
fL ~i
ot o - HEEE T
B | T
{ [ M | T ﬂ
ﬁ ] T
\ YA ] . AT
L S A e
oo A9 D Ao =4 ﬁﬂ H, y % JQ%H it
L =
\u.uaouxhwv i g 1 H aeis]
] Hitrprrter et
LA ‘ wﬁ _ IRREEA:
\%lw.a\u \\M....ﬂl\t. Q\.r\uaﬁ\\ ,rw i r*x fT ﬁ L w L Maﬂr
v Lﬁ.? A
i i i J_T% +rih
f |
[ [ L e | SRR it e AR * L_f geanl
sl e S R
&
,_ m | _ | _ “ M “ :m‘




Qoof oo/ (rw) %y of

109

~

&

(‘f'@ ﬂrnonVaﬁq

~ -] W - e o~ [- S - BN o wvy - o < & o N R4
YSR0 ESARS UREER IHIIININ[ 14 0URIRORN AR
] T -
i i 1 1 -
{] i ﬁ i “ HH .
[
Bty L ]
_ ]
i T
T :
111 * N Rapand ]
Ht T pENRE HEANAN [
i i
wﬂ T 1 1
w m% T 1] ] g —t—
tih .@ﬁ t snan -
4 - t~o
il [ Peg = ]
T M —
: Tlxiw L I
ey I BERRNS I f
il i il -
N _V A [ i
= 137 T i L_%!l
i T . H i
- naan ! aay T
et MMR T 1 i ]
41 4 Y O | [\r
u s iavaan - § -
W, 17 ] - -t
Lt P =
o H w,% Heries 7]
T HHH +HE Bt
by
41—
—_ .
\%m Q94 .Hv T
]
i+
M O
S8 A& 7 L« -
= = L
Q0% X 497 & hoz =L omane
r
WA rmodmy
\“ Q s -
L S «:;Shm
ﬁ‘MJ‘Jr\_V ™1
.|
T T

HPBooks —-GRAPH PAPER From Your COPIER



DFW070/014.50

Appendix E
CHEMICAL DATA
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SAN ANTONIO TESTING LABORATORY

4733 RITMIMAN ROAD
201 E. SPRING ST.

SAN ANTONIOQ. TEXAS 78218
BRACKETTVILLE, TEXAS 78832

(512) 5697470
(512) 563-2124

REPORT OF CHENICAL ABALYSIS

Upper Guadalupe River Authority

P. 0. Box 1278

Kerrville, TX 78029

ATTH: Mr. Charlie Viedenfeld

ASR VEST VELI

REPORT ®Q, 1648

Page 1

Date Repaorted: 10-05-89
Date Recelved: G~22-89

Sample:

Yater

UGRA VTP FINISHED

¥{LTBRED
PARAMBTER WESULTS
Siitca 3.3 omg/L
¥z 48 ng/L
K 7.9 mg/lL
Al ¢ ng/L
Cu $0.02 mg/L
Mn ¢.47 wmg/L
Zn 0.04 omg/L
Cd 0. 01 mg/lL
Se <0.01 =mg/L
Na 37 mg /L
Color 39 Color Unite
Fluid Dencity 0,992 g/ml
H28 ' {1 mg/L
mg/ L Milllgrams per Liter
gfml: Grams per Milllliter

Test Method:

Teet Conducted by:

R20

RESULTS

4.9

19
1.3
0.2
<0. 02
<0.01
¢.05
{0.01
{0.01
11

<1

ng/L
og/l
mg/ L
mg/L
ng/L
mg /L
/L
mg/L
wg/1
ng/L
Color Units
.99t grml

ng/L

Hathode for Ghemical Anatysiz of Water and Vastes,
KPS 6007479020, Ravised March 1983
Yiandard Methods for the Examination of Vater and

Vustewater, 16th Edition,

Joba D. Burch

1u85

Pl
J

Respectfully Submitted,

DL

Richard Hawk
useneral Manager
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SAN ANTONIO TESTING LABORATORY

4733 RITIIMAN ROAD SAN ANTONIO, TEXAS 78218 (512) 509-7670
201 £ SPRING ST. BRACKETTVILLE, TEXAS 76832 (5129 563-2124
UPPER GUADALUBTE RIVER AUTHORITY PAGE 4

SAMPLE I.D.: UGRA WTP
FINISHED H20

HALOGENATED AND AROMATIC VOLATILE ORGANICS

Ao v gm TR MM o om EM A o e T S o MW R M A MR e T ke S o EE I TN Tk e I T A o B TN e T NN It M e i mw o M S My EE e v e S mv A em e o mn o e e Em Ay e e

-y . e W T L Am T W SN MR G e T W e e e W T S ke
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- v v S G e W e TE S AN o T W W T W Gn 4y S ey e G e W -

e e e e e el R

. v R W M L ey ey S S M e e wm e e SN W A e AT e e e T we e T

: i ¢ RESBULTS {DETECTION | H
E PaRiMETERS EMETHOD 5 ug/L ELIMITug/L E ALYSTE
R i e e L e R L e o e L e e
! Bromoform ‘{EPR 624! <5 ! 5 ! DM E
U o o e e e Lt twr m R R o o R A o W A v ta 4w = — | | | | R |

1 ] ] ] ]
{ Carbon Tetrachloride {EPAR 624 <5 ! 5 ' DM ¢
F e i e - At e oy oy Y 4 oy w - A - 1 e ma— = Vg o e v A e ——— 1 o e e vm—— | R [
' i t H ! ~e——
{ Chlorcohenzene 1EPA 624} <5 ' 5 H 517 QR
| SO PRI S - -y b - L P T ot o ey v amm ! v m—r——— (RPN R — |
1 ] ] 1 i i
! Chlorodibromomethane {EPA 624} <5 ! 5 ! DM
§ e e o 4 e e e e R L . A e A S Aw o = e = | SN, | [ m i) - —— § o om e = o 1
L] [} ] ] H T
} Chleoroethane {EPR 624! <5 H 5 ! 2] B
B o e e R e e Sy e v S e oy G S A R S v Y B e W R A e e | . U o ot o o - 1 ] (
e ———— ] ' ——m— . RO N {
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SAN ANTONIO TESTING LABORATORY

{Chloromethylmethyl ether
{Chloratoluene

iDibromomethane

:---_--_--,-—q-—-ﬁ«_,-_-____-_-¢_

, 78218
201 E. SPRING ST, BRACKETIVILLE, TEXAS 78837 Egg)) i‘?}?;g?;g
UPPER GUADALUPE RIVER AUTHORITY PAGE 3
SAMPLE I.D.: ASR WEST WELL
FILTERED
?‘ --------- T T H ' RESULTS {DETECTION |
H PARRMETERS EMETHOD i ug/L ILIMITung/L |
L EE E T T e e R A e R L A T R L 1 B
'*--ﬂ‘- -
! vinyl Chloride aEPA 624{ <5 5 5 E
| S e R R o et il e H
{
iBia(2-chlorcethoxy)methane iEPa 624i <10 { 10 E
: ........... Y kv A = - e - g ———— e e HE R e i -—
18is(2~-chloroisopropyl )ether iEPA 624§ <10 E 10 e
b e o o o o o . Tt e = e = g m——— g, -u-s-—-—' ----- ——-a—l
]
11,2-Dichliorobenzene EEPR 624{ <5 E 5 a
| IR, P i (mm——— e bt (mm————— --——'
]
11,3-Dichlorcbenzene iEPh 624% <5 i 5 i
b e e o i e o o D Mk A W WY e o ey et - g [ Bttt et e e ——— q--ucp'
L]
1{1,4-Dichlorobenzene iEPA 6245 <S5 i 5 i
| e i ———— e ————————————— e e Tl Rt T PP e !
‘ /
{Benzyl chloride EEPA 624E <5 i 5 E
U e o ot e v oy e . s o m b e o —-— He b |——-—-\-—-g-—--'
]
{Bromobenzene iEPA 6245 <5 5_ S e i
‘-‘-f- ----------------------------- T s ‘ ------------- ' ---------- '
i
{Bromomethane 5
'—. ------- d-—_—‘b- ------------------------ ‘
iChloroacetaldehyde. ii
' ----------- ‘—-‘----ﬂ-" ------------ '
] . B S .
{1-Chlorohexane. . . . :
{ --------- et m .t ——— - ———— H
¢hloromethane Vi
Ve e e e e
:"'j
L]
]
[}
]
1
]
]
1
1

{Dichloromethane
)
e e e e ———

{1.1,1,2-Tetrachloroethane

:_--_*-_#—__-_b-_n--ﬁ___--___h--ﬁ

iTrichloropropane
R Ty

TR m R S A g ana g A g A gn i PR e AT Rl WAV e S0 oy o S

i Benzene

S )

] 1

{Ethy) Benzene 'EPA 624! <5 5 /

Y e e e e e e e e e et e e | b e e e e e e ] 1

H 1 t |t TS e m—-

!Toluene 1EPA 624! <5 ' 5 f

: ________________________________ : """"""" : ———————————— : """""""" { ------ :
iXylenes {EPA 624! <5 H s H DM

S N L I D O o I D T N O D T D o m s e % o o ot et o e e - -
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SAN ANTONIO TESTING LABORATORY ‘

4733 RUTIMAN ROAD SAN ANTONIO, TEXAS 78218
_ : 512) 569
201 £ SPRING ST. BRACKETTVILLE, TEXAS 78832 ((51?) ii‘g_,é‘ii‘j
UPPER GUADALUPE RIVER AUTHORITY PAGE 5

SAMPLE 1.D.: UGRA WTP ‘
FINISHED H20

5 { ' RESULTS IDETECTION ! “";
; PARAMETERS {METHOD | ug/L ILIMITug/L |ANALYST! ‘
========================:======='======= -5 225 -5-N 5N X 3% 4 [Ty o ot o § J— —
: H jS====xs=z==z== srez=asgasliczsesoet
{ vinyl Chleride ‘EPA 624! <5 i s ¢ pM |
e R e : ——————— : -------- - el - ——— - | . 1 ‘
{Bis(2-chlorosthoxy )methane {EPA 624! <10 {10 ! oM |
HE e el d bl et aindb bbb - i :—-—v ----------- e = | QU |
‘iBis(2-chloroisopropyllether {EPR 624! <10 5 10 5 DM f |
| - S A A o A Y S Em A e o wh P A - | SRR, | e ek | O, t t
‘ ‘ l ‘ - -y Sur am - Ay miy e Y R al e
11, 2-Dichlorobenzene IEPA 624] <5 Y t DM ! ‘
b e e e > - v . o e A L o o Am mA e A= e | P S, | . ? ]
; , USRS USRI SUPioiN
{1,3-Dichlorobenzene IEPA 624% <5 ‘s ¢ pM i
B ot e i o o o o o o - o o dm el kv R e v AR | b ot e . B e - | I * 1
! t T T T TR E Ty -
{1, 4-Dichlorobenzene ‘EPA 624! <5 b8 { oM ‘
§ e iy o win it o v e e v e A S R W M W WA Ay W YR Sm e e | S, W - . am - | R —— ] 3
; . ; RIS DR
EBenzyl chloride 'EPA 624! <5 2 5 ; DM E ‘
——————————— cmmmman s mm e mmmmamt-l tw e mm e cd e e ! -~ - [] 1

' ' . ------ i 1 ums ame ShP ey wpy Sy
{Bromobenzene {EPA 624 <5 f s E DM 5

: : :

1

1

4

- -

H {
H {
t ' .
' 1 e i
i i DM |
! _ utetal Rt =1 Sttall d
iChloromethylmethyl ether 'EPA 624! <5 vt b DM
b o o o - - PR N T L e N ] | RPORER | S P A Py PRI IPUR R |
] t + (1 ]
{Chlorotoluene 'EPA 624} <5 { 5 ¢ pM ¢
[} - ¥ — b o o o o o o - - [4 t P |
o  a ew ve wn e A et S G m w wn ww wn we i Ay W W WA YR VR S A '- ‘r‘r-‘ uuuuuuu o m T ———— ‘_-.- H
!Dibromomethane {EPAR 6241 <5 E 5 a DM E
b e e e et oa i e = teimam el mmmir e c——————
Hindadhahabaiah § t H { '
{pichloromethane '{EPA 6241 <3S E s E DM 3
] e b A - A = [ Y o mm o ittt e o e § am e
Hdahadndadiathiithating - I 1 t H L
}1,l,l,z-TetrachlarOethane 'EPA 6241 <5 E s E DM i
B o me o m m e o A Ay AR o e G e e A8l R mn 1 ------- : _____________ o mm = lvmmmr e !
]
tTrichloropropane {EPA 624E <5 E 5 z DM E
b e e e e t——————————— - b R {emammmmm TR '
' t 4
iBenzene EEPPL 624:‘ < :l__.._é..,.,..,--‘:__-g%--':
................................ bommmmmm o ' :
EEthyl Benzene EEPA 6242 <5 i 5 E DM :
L il e dadadekokiindaieik b i [Shadanieniia Hishahelndetnte bt Himlatadhaliniiaaitiaday g t
‘aluene {EPA 624) <5 ' 5 ¢ DM §
i

e e o Tme .,._-—_——-)--—*—ﬂk-——'--"*"'
J O - St T TSR ToIEIIEREZSREESS
e e o e et = Am e e o A A A A e ad e 2 P R - R e e e i
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SAN ANTONIO TESTING LABORATORY

4733 RITTIMAN ROAD SAN ANTONIO, TE
201 £ SPRING ST. BRACKETIVILLE TExAS 16902 (i) 370770
UPPER GUADALUPE RIVER AUTHORITY PAGE 2
SAMPLE I.D.: ASR WEST WELL

FILTERED
?======:========:====:;=:===::::.—,:?::z::==?::=;;;;:;;====?;;;;;;;;;=?=======;=
. o R ccrrmccan, ETROD | olg/L . |LIMITuQ/L |
 sromoforn ieen 624] <5 i 5
| catbon Tetrachloride iEen 624) <5 s
| chlorobenzene iEemeni < i s i
| chlorodibromomsthane jzen s2¢i <5 s
{ chlorosthane jepn 624f <5 s
{ 2-Chlovoethylvinyl Ether  IEPA 624] <5 i s i
{ cmloroform eea 24! s ? i
f.-r-);;;;;;obromciﬁe'?hane _ E.th fgfé,h_ff N : E . :;
oienioroditiuoronethane | len sa} s T |
{ 1,1-Dichlorosthane  iEPA 624} <5 . |
{ 1,2-Dichlorosthane imeA 624} <5 s booaii
i 1.1-Dichlorosthylene {Een 624 <5
{ 1,2-Dichloropropane igea 24f <5
| trans-1,3-Dichloropropylens  (EWA 624] <5
{ 1.1.2,2-Tetrachloosthane  {oPA 624} <5 s oo i
| Tetrachloroethylene gen 624! <5 s i o]
é_;;;;;:;:;-Dichloroethylene EEPA 624? <5 § 5 :{ DM §
T iCeeiehtorosthans Frortol MasPR N
| 1,2-Tcichlorosthane  leec2al <5 i 5 i ow |
;—;;;;;I;;;ethylene ;E:PA 6‘24; <5 ; 5 E DK 2



Texas Water Development Board

Chemical Water Analysis Report

mive. (JORA . ARIW. 89-9-1

TWDB Use Only
TOTAL ORGANICS FORM
Work No. 32o2-

Send Reply To:
Ground Water Unit TIAC No.
Texas Water Development Board
P.O.Box 13231
Austin, Texas 78711
Attention: _S08 £ u//WZt‘R;/ 2IC HOIDA L State Well Number:
County: KERR, Date & Time: ?/2 p/@?

Y |
Owner: UPPER GUADILUPE aQVﬁQ MM?{? @/Send Copy To Owner
Address: Sampled After Pumping: Hours
Date Drilled: Depth: Yield:_ =200  GPM n/asured 0 Estimated
Collection Point:DléiaR ae ﬁM pH Use: 76-'5 I woee Temperature: <2 - 2 °C

By: SRIC ADIDA L Specific Conductance: ?-2/7
L]
Requested Chegy
Laboratory No. Date Received: .. L SO Date Reported: NOV g 150y
Total Organic Carbon < / mg/1
890031-A

R I R
R T CURT e TN

R -



S Texas Water Dev_elopment Board L Bo /’L lt # 1
Chemical Water Analysis Report
GWR-UGRA- _- ARTW- 89~9-/
(Anions) TWDB Use Only
Work No. _J2.02
Send Reply To:
Ground Water Unit IAC No.
Texas Water Development Board
P.0.Box 13231
Austin, Texas 78711
Attention: 308 BU\ILHEE’/ ERIC AD/IDAS State Well Number:
County: KERA, Date & Time: 7/ 1-2-/ £9
1 7 4

Owner: URFER GUADALYAE- K1 viER Woﬂ%ﬂé@) & Send Copy To Owner
Address: /(5'- RYILLE~ ' Sampled After Pumping: Hours

Date Drilled: Depth: Yield: GPM Q0 Measured Q Estimated
Collection Point: DY ~HA#RE E"rpﬂ 745 Use: JEST dAZL_ . _ Temperature; _ Z-& 7 °C
ARTIAClhy

By: ERQIC ADIDAS Specific Conductance: 7.274:(1»/&43,/4@_@ 227 °C.

Requested Cheing

OCT 311989

Laboratory Noy; a8 Date Received: .1/ #11v Date Reported:
me/l mg/l

Sulfate (00946) XpeSs 4E53/

Chloride (00941) Frls> T2 i

Flo;;(;; (00950) 0.06 1/

Ni NOa-N a .o/ J.0

Nitrife. Noz=N P ry m‘;}l‘, g

Silica (00955) 1/ {01020)

Eeno‘ Allglinty (00415) 74 —Bromidew (82298)

Total Alkalinity (00410) o

Iodide (71865) = J./0

Or “‘ ) ous

Brcarbonete ’f“‘“"““ﬁ AP0

No7e Eﬁ FLER AND ANGKE

T -




Typewrite (Black ribbon) or Print Plainly
[soft pencil or black ink)
Do not use ball point pen

e -

Texas Department of Heaith Laboratories

110G West 49th Street
Work No,

Organization No.&ol Lab No.

TWD8 ONLY

Austin, Texas 78756

CHEMICAL WATER ANALYSIS REPORT

e an
Botesud dﬂ) Stmple # UGRA-ARIW -87-9-]

Send report to:

Data Coilection and Evaluation Section
Texas Water Development Board

P.O. Box 13231

Austin, Texas 78711-3231

Owner UPPER th—ypf &V& AUTMJEIW(%@ —— Send copy to ownar Sample No, D By

County

State Weil No.

—— Well No.

Date Collected

Address___KERVILLE Well Location
Date Drilted Dapth ft. WBF Source {type of well}
Producing intervals Water Jevet ft. Sample depth ft.
Sampled after pumping Sevem | 3%/’ hrs. Yield __o20 O GPM D295 Temperature g ZZPC
Point of collection ’DI:SCIM-F /MI Appesrance Eﬁ O turbid O cclored O other
Use E&watl’ Remarks
ICAL ANALYS! i
CHEMICAL ANALYSIS 0CT 31 1989
PR I ’\'
Date Received Date Reported
ME/L MG/L ME/L
Silica 00955 - - Carbonate - 00445
Al ¢ 2.0k
Calcium - 00315 e Bicarbonate 00440
{ 71,112 440 6121
M i . 00925 . . Suifate - 009486
e vl7 3] [l sume 23 AR1Z
N Chiorid .
Sodium 00930 Cal; I . 215 oride 00940 2{3 2 . éla
IR T Fluorid
S otal . g . &l uoride 00950 ) !_ g . oK%
) Potassium - 0093‘5; NP A . Nitrats * 71851 o
of Rl AR 44
< -
*[] Manganess - 01055 - "if . 1 pH - 00403 Totat gls
2 %Ns 7 * ﬁ —l==?=£==-
( 8oron 0102G - - ! Dissolved Solids Liesidusar-+806 70300 . _-l VAl
L il 5 . SAR
2 1 .
'O Yotat tran - 01045 asc Phenolphthalein Alkalinity as C 203 - 00415 o
O fother) MG/L Total Alkalinity as C aCO3 - 00410 2le
Specific Conductance {micromhos/cm3) 00095 féf Total Hardness as C aCO3 Q0800 . . 3ly ?
Diluted Conductance {micromhos/cm3): INitrogen Cycle
= “ArmOME. R - 00610
Z__x 199 e’ * .
3~ items will be analyzed if checked. Nitrite - N - 00615 - <o ols
[ ]
!The bicarbonats reported in this analysis can be converted by Nitrate - N 00620 . 0 o ’
caomputation (multiplying by 0.4917) to an equivalent amount of .
carbonate, and the carbonate figure used in the computation of
dissolved solids. ~OrganicMitrogen - - . 00605
Nitrogen cycle requires separate sample, °
' Total tron and Manganese require separate sample.
Analyst Checked By

TWDB-0148 (Rev.08-03-87)



Appendix F
GEOCHEMICAL MODELING RESULTS

DFW070/014.50



EQ3NR, version 3245R111

.

Copyright (c) 1987 The Regents of the University of California,
Lawrence Livermore National Laboratory. All rights reserved.

Supported vy EQLIB, version 3245R136

Copyright {(c) 1987 The Regents of the University of Califarnia,
Lawrence Livermore National Laboratory. All rights reserved.

Run 11:54:55 12-0C89

~-- reading the input file --—-
input file name= kerr2.31 revised=10/11/89 revisor= rg
Kerrvilie, Texas - ASR Project; Charge No.: TEX24486.a!

Pasic data for EQ3 modeling of Kerrville project received
from Oick Glanzman/DEN on October 10, 1989.

This is one of four scenarios.
1) €Equitibrium for ASR groundwater at a pH of 8.2
2) Equitibrium for ASR groundwater at a pH of 7.3
3) Equitibrium for ASR water Treatment Plant (WTP) recharge water
4) Equilibrium of a 50-50 mixture of one of the abave ASR
groundwaters and the WTP water,
. r<t
This run is for the seeord scenario with pH 8.2,

endit.
tempc= 0.23000E+02
rho= 0.10000€E+01 tdspkg=  0.00000E+00 tdspli= 0,00000E+CO
fep= -0.10000E+0Q0 uredox=
tolbt= 0.00000€+00 toidl= 0.00000E+00 tolsat= O0.00000E+QO
ttermx= 0
1 2 3 4 > 6 7 8 9 10
jopt1-10= -1 0 0 0 o 0 0 0 o] 0
topg1-10= 1] 0 4] 1] 1} 0 0 0 0 0
topri-10= 0 0 0 0 0 0 0 0 0 0
joprtt-20= o 0 4] 0 Q 0 0 0 o 0
fodbi-10= 0 o] 0 0 o] 0 1} 0 0 0

uebal= none
uvacion= ¢l-
nxmod= 0
data file master species= nat
switch with species=
jflag= 2 csp= 0,37000E+02



.

aqueous species accounting for 99% or more of

species molal contc per cent
02(aq) 0.4375E-04 100.00

Ttotar 7 Tio0.00

agueous species accounting for 99% or more of

species molal conc per cent
chldcoo- 0.4297E-03 97.58
mgchacoo+ 0.9796E-05 2.22
Ctatal 7 gs.s0

aqueous species accounting for 99% or more of
spectes molatl conc per cent
nha+ 0.7198E-05 90.17
nh3 0.4672E-06 5.85
cu(nh3d)2+ 0.1571E-06 3.94
total 99.95
------ summary of aqueocus redox reac
couple eh, volts pe-
default -0.100 ~0.1702E+01
o2(aq) /h2o 0.726 0.1235E+02
h2{agq) /h2o0 -0.100 -0_1702E+01
chdcao~ /heco3d- -0.364 -0.6200E+01
Cut+ fcus -0.100 -0.1702E+01
fet+t+t /fa+s -0.100 -0.1702E+01
hs- /s0d4-- -0.100 -0.1702E+01
nha+ /no3-~ 0.160 0.2723E+01
no2- /nol- -0.100 ~0.1702E+010
couple affinity, kcal
none

----- summary of stoichiometric min
(minerals with affinities .1t. -10
mineral log q/k atf, kcal state

02(aq)

chdcoo-

nh4+

tions

log fo2
-57.696
=1.473
-57.696
-75.687
-57.696
-57.696
-57.696
-39.997
-57.696

eral

kcal are

ah, kcal
-2.3086
16.741
-2.308
-8.4
-2.306
-2.306
~2.306
3.690
-2.306

suimmary of aqueous non-equilibrium non-redox reactions

saturation states

nat listed)

mineral

log q/k

aff,

kcal

state



albite
albite low
amrph.silica
analcime
andradite
annite
antigorite
artinite
bassanite
batdellit-k
beidellit-na
boehmite
bructte
calcite
casod.1/2h2o0
chalcedony
chamosite-7a
clinochl-14a
clinoptil-ca
citinoptil-mg
clinozoisite
corundum
crist.beta.a
cufeo2(c)
dachiardite-
daphnite-7a
diaspore
dolomite
dotomite-ord
epidote
epistitbite
erionite-ca
faujasite-na
fae(oh}2(ppd)
feo(c)
territe-cu
ferrite-zn
fluorapatite
torsterite
gibbstite
gmelinite-ca
goethite
gypsum
hedenbergite
hercynite
heulandite-n
huntite
hydroayapati
jadeite
kalicintite
kaolinite
kyanite
laumontite
leonhardtite
magnesite
margarite
melanterite
mesolite-ss
minnasotalte

-1.704
-1.704
-1.538
-1.652
2.724
3.302
6.928
-3.624
~3.693
0.345
0.314
-0.820
-3.092
1.095
-3.864
-0.509
1.615
3.149
~2,445
-6.564
-3.852
-3.855
-1.,238
9.411%
-1.781
2.960
0.035
3.242
3.242
2.363
-0.183

--0.899

-4.067
-2.018
~0.532
0.384
6.652
21.583
-5.700
0.844
0.447
3.823
-2.869
-3.873
-1.063
-5.013
0.865
11.282
-3.092
~6.389
1.694
-2.991
-0.287
-6.337
0.506
-2.309
~7.318
-2.146
1.704

~2.309
~-2.309
-2.084
-2.238
3.692
4.475
9.388
-4.911
~-5.004
0.468
0.425
=1.111
-4.,190
1.484
-5.236
-0.690

-3.313
~B8.895
~-5.220
-5.223
-1.675
12.753
-2.413
4.012
0.047
4.393
4.393
3.203
~0.262
-1.219
-5.511
-2.734
-0.720
0.520
9.014
29._248
-7.724
1.144
0.606
5.180
-3.888
-5.248
~1.441
-6.793
1.¥73
15.289
-4.,190
-8.658
2,285
-4,054
-0.389
-8.588

-3.129
-9.919
-2.908

2.310

ssatd
ssatd
ssatd

satd
satd

ssatc

ssatd
ssatd

ssatd

ssatd
satad
ssatd
ssatd
ssatd
satd

ssatd
ssatd
ssatd
ssatad

ssatd
ssatd

ssatd

ssatd

ssatd
satd

ssatd

ssatd

albite high
amesite-14a
analc~dehydr
andalusite
anhydarite
anaorthite
aragonite
ashcroftite
beidetllit-ca
beidallit-mg
berlinite
brewsterite-
cahpod.2hZo
casi205.2h20
chabazite
chalcocite
chrysotile
clinochl-7a
clinoptil-k
clinoptti-na
copper
cristohalite
cronstedt. -7
cuprite
gaphnite-14a
dawsonite
diopside
dolomite-dis
enstatite
epidote-ord
epsomite
faujasite-ca
fayalite
fe(oh)3(ppd)
ferrite-ca
ferrite-mg
ferrosilite
fluorite
garronite
gismondine
gmelinite-na
greenal ite
hatite
hematite
heulandite-c
hexahydrite
hydromagnes i
illite
k-feldspar
kalsilite
kieserite
lansfordite
lawsonite
lsvyne
magnetite
maximum micr
mesolite
mgf2(c)
mn({oh)2{am)

.036
.438
. 395
.27
.0862
793
.930
.020
. 797
.838
.542
. 193
. 354
.214
.447
. 265
. 080
.240
.036
.275
.616
79
.973
.477

351

.9B2
.870
. 683
.359
.363
.340
.441
.626
.590
.252
.828
.B20
.818
.238
100
.046
.492
.057
.598
.520
.591
.454

L1421
.304
100
.936
.370
.447
. 183
421
.840
.847
L0313

-8
-4,
-4,
-6,

~2.
-8
-0
-3.
=7.

-8

.114
.948
.666

433
149
496

.260

738

.080
.136
.865
.262

190
086
6086
845

.123
.326
.404
.504
.834
.072
.5185
.002
. 8607
L3331
.889
.28
. 197
.203
. 236
.598
.204
.800
.342
. 123
AR
. 108
.323
.491
.483
.022
.563
. 651
. 704
.577
. 748
. 1585
.570
122
.622
.624
.501

606

. 445
671
.B48
.503
. 148

ssatd

ssatd

ssatad
ssatd

satd

ssatd

satd

satd

ssatuo

ssatd

ssatd

ssatd
ssata
ssatd
satd

ssatd
ssatd
satd

ssatd

ssatd

ssatd

ssatd
ssatd

ssatda
ssatd
ssatd
ssatd



mnhpod(c)
montmor-ca
montmor-na
mordenite-k
muscovite
natrolite
nesquehonite
nontronit-k
nontronit-na
pd-oxyannite
phengite
phillipsite-
phlogopite
pseudowoillas
quartz
rhodonite
ripidolit-7a
saponite-ca
saponita-k
saponite-na
sepiolite
sillimanite
smectite-tow
smithsonite
stitbite-k
strengite
talec
tremolite
vivianite
whitlockite
wustite
zincite
2o0isite

approx.,
approx.

[=R=R¢]

0.120
1.273
0.857
-0.623
3.532
-3.617
-2.190
9.291
9,259
13.893
1.695
-3.953
2.389
-5.062
-0.236
~4.677
1.321
2.835
2.383
2.352
-2.910
-3.634
1,358
~1,%191
-3.829
-3.742
1.609
~2.288
-0.346
5.314
-2.833
-t.472
-3.898

0.162 satd
{1.726 ssatd
1.161 ssatd
-0.708

4,787 ssatd
-4.902
~2.967

12.591 ssatd
12.548 ssatd
18.827 ssatd
2.297 ssatd
-5.357

3.237 ssatd
-6.859
-0.320 satd
-6.338

1.790 ssatd
3.842 ssatd
3.230 ssatd
3.187 ssatd
-3.943
-4.,925%

1.84% ssatd
-1.614
-5.188
~5.,072

2.181 ssatd
~3.10
-0.469 satd
7.201 ssatd
-3.840
~1.995%
-5.282

saturated pure mineratls

saturated end-members of specified solid soiutions
saturatad end-members of hypothetical solid solutions

72 supersaturated pure minerals

0 supersatd.
0 supersatd. hypothetical

Qas

cha(g)
co2(g)
h2(g)
h2s(g)
n2{(g)
02(9)
s2(g)
steam

fugacity

0.22197BE-31
0.208240E-02
0.906970E-13
0.138269E-30
0. 100000E+35
0.000000E+00
0.,0000600E+00
0.277603E-01

log fugacit

-31.65369
-2.68144
-13.0424¢
-30.85928
87.76520
-57.69581
-61.47081
~-1.55658

monohydrocal
montmor-mg
montmor-k
mordenite-na
nahcolite
nephal ine
nontronit-ca
nontronit-mg
paragonite
pentahydrite
phillipsite-
phillipsite-
prehnite
pyrophyllite
rhodochrosit
ripidoiit-14
sanidine hig
saponite-h
saponite-mg
scolecite
stderite
smectite-hig
smectite-rey
stilbite-ca
stilbite-na
sylvite
tenorite
tridymite
wairakite
wotlastonite
yugawaralite
zn3(po4)2.4n

end-members of specified solid soluttons
solid solution phases

Y

I
OO =0 =N=

-5

~7.

-5

-0.
-4,

-4

-4

.103
.385
.892
.142
.013
.289
.743
.784
.506
.925
.007
. 736
.968
.428
.866
.710
.791
.618
876
606
.637
.598
. 759
.526
.020
an
641
404
762
.664
.134
.144

t
CRNDODNWN =M

~0.
~-6.
-9
-7
-0.
-6.
~6.

-5.

. 140
.876
. 209

258

.793
.812
. 203
. 258
.686
.029
. 365

774

.667
.580
173
.383
.072
191
.B98
177
.864
. 166
. 159

713
BO3

.934
.644

548
453
320

. 181

616

satd
ssatd
ssatd

ssatd
ssatd
ssatd

ssatd

ssatd

ssatd
ssatd
ssatd
ssatd
ssatd
ssatd

sato



————— end of output -----
----- pickup file successfuily written =-----

--~ reading the input file ~--
-~- no further fnput Found ---

start time = 11:54:55 12-0C89
end time = 11:55:31 12-0CH9
9 completed 11
normal exit



data File mastar species= (o-phth) -
switeh with species=
jtlag= O csp= 0.00000E+U0
dJata file master species= clod-
switch with species=
jflag=s -1 csp= 0.00000E+00
nait.,

--~ the input file has been sucCesstuly read ---
--- reading the datal) file -—-

--- the datal! file has been successfully read —--

vege qQq 33333 n noreee

e q q 3 nn onor r

egga qQ 33 nnn rFee

e qQqq 3 o nn r r

veee qay4 3333 n n r r
q

eqgdnr,3245R111
supported by eglib.3245R136

input file name= Kerd1.3i ravised=10/711/749 ravisors
Kerrville, Teaas — ASR Projact; Charge No.: TEX24486.al

rg

Basic vata for E£Q3 modeling of Kerrville project receivea

from Dick Glanzman/DEN on Octoper 10, 1989,

Miies ks une of tour scenarios,

1} Equilivrium tor ASR groundwatar at a pH of 8.2
2) Equitibrium tor ASR groundwater at a pH of 7.3
3) Equilivbrium for ASR Water Treatment Plant (WTP)

rechail ge water

4) Equilibrium of o 5080 wixture of one of the above ASR

groundwaters and the WIP water.

Se(awﬁc‘
ihis run is ror the et scenario.

Odta tile gatal. 3245R5H4
1 atm steam saturation cuive dala
last modified 18febB8 {(aalr)



log

-3

LI N |
b N ==

DO-CRONUDWOLONNWD

[
& OO

nhq+ 0.4888E-05 99.08
totai 99.08
————— suminary of agqueous redor reactions -----
couple eh, volts pe- log fo2 an, kcal
default -0.100 -0.1702E+01 -61.2986 ~-2.306
o2(aql) /h2o 0.786 0.1337E+02 ~1.009 18.118
n2{ag) /h2o -0.100 -0.1702E+01 ~61.296 -2,.306
fott+ /tett -0,100 -0.1702E+0) ~-61.296 ~-2,306
ns- /504-~ -0.100 ~-0.1702E+01 ~-61.298 -2.306
nha+ /nod- 0.223 0.3790E+O -39.330 §.136
na2- /no3- -0.100 -0.1702€E+01 -61.296 -2.306
————— summary of agueous non-equilibrium non-redox reactions
couple affinity, kcal
None
----- sulknary of stuichiometric mineral saturation states
(minerals with aftinities .1t. -10 kcal are not listed)
mineral log q/k aft, kcal state mineral
albite -1.70% -2.311 albite high
albite low -1.705 -2.311 alunite
amesite-14a ~0.400 ~0.542 amrph.silica
analc-dehydr -6.407 -8.682 analcime
andalusite -1.524 -2.065 anhydrite
annite -1.350 ~-1.829 anorthite
arayonite 0.082 0.111 satd artinite
ashcroftite -2.0091 -2.833 bassanite
beidellit-ca 2.562 3.472 ssatd beidellit-k
beldellit-mg 2.604 3.528 ssatda beidellit-na
berlinite -5.033 -6.821 boehmite
brewsterite- -0.189 -0.256 satd brucite
cahpod.2n2o -3.509 -4.7565 calcite
cas1205.2n2¢0 -6,9488 ~9.470 casod.1/2n20
chabazite 0.4 0.584 ssatd chalcedany
chamosite-7a 0.262 0.355 sata chrysotile
clinochl-14a -4.048 -5.446 clinaoptil-ca
chinoptii-h -0.997 -1.351 clinaptil-mg
clinoptil-na -6.236 -8.451 ciinozoisite
L urundum -2.118 -2.870 cristobalite
crist.beta.a -1.225 -1.661 cronstedt.~7
dachiardite- ~1.729 -2.343 daphnite-tda
agaphnite-7a -3.023 -4.096 dawsonite
diaspore 0.903 1.224 ssatd diopside
duiomite 1.547 2.097 ssatd dolomite-dis
aolomite-ara 1.547 2.087 ssatd enstatite

q/k

. 037
.022
.527
.663
.720
.830
. 263
.351
. 110
.078
.049
.885
. 247
.522
.499
. 268
. 399
.517
.805
.781
.982
.368
.068
LA37
012
142

aff,

4.
-6.

-2

-2.

-3

kcal

115
805
.G70
254
.6H6
.546
.487
. 641
.858
.816
.066
.620
.334
L7173
.676
. 139
.252
.831
.512
. 058
.86
. 494
.092
L 724
.06
.B13

State

Ssatd
ssatuy
satd

Satd

ssatd
satd
satda

sald



epluote
epistilbite
erignite-ca
faujasite-na
fe{oh)2{ppd)
feo(c)
ferrite-mg
terrosilite
tluorite
yibbsite
guelinite-ca
goethite
Qypsum
nedenbergite
hercynite
heulandite-n
huntite
illite
w-feldspar
kalsilite
kieserite
iansfordite
iawsonite
levyne
maghetite
max imum micr
mesolite
mgf2(c)
min{on)2(am)
monohydrocal
montmor-ing
montmor-k
macdanite-na
nahcolite
nepheling
nontronit-ca
nuntronit-mg
parayonite
puntahydrite
phillipsite-
phillipsita-
prehnite
pyrophyliite
rhodochrosit
ripidolit-14
sanidine hig
saponite-h
saponite-mg
scolecite
sillimanite
smectite~low
smithsonite
stifbite-k
strengite
talc
vivianile
whitluckite
wustite
zincite

L9ul
. 189
.880
.090
.568
.082
.865
. 360
.815
712
.431
.372
.527
187
.876
. 005
.522
.636
.420
.325
. 787
.783

407

.431
.733
.420
.81
.479

946

. 745
.989
. 495
. 123
. 967
L3N
.871
.912
. 242
.582
.973
.781
. 789
.350
.852
.00
.792
.438
.474
.580
. 887
.324
.893
.821
.563
.729
ek
.210

120

B-1.1-

256

. 193
.543
.838
.821
.948
. 198
. 105
.321
.584
.860
.425
.753
.188
.783
.48
.871
.569
L1681
. 166
7N
.581
.584
.703
.569
.810
.714
.412
. 009
.695
.026
.232
I3
.842
. 600
.656
.038
.564
.318
.834
. 136
.830
. 154
.712
.074
. 659
. 353
. 141
.887
.439
.565
177
.625
.083
.037
.639
.858
.228

satd

sasatd
ssatd
ssatd

ssatd
ssatd

ssatd
ssatd
ssatd
ssatd

ssatd
ssatd

ssata
ssatd
ssatd

ssatd

ssatd

ssatd

satu

ssatd

gpidote-org
epsomite
faujasite-ca
fayalite
fa{oh}3(ppd)
Farrite-ca
ferrite-zn
fluorapatite
garranite
gismonding
gnelinite-ra
greenalite
haiite
hematite
heulanaite-c
haxahydrite
hydroxyapati
jadeite
kalicinite
kaolinite
kyanite
laumont ite
lacnhardtite
magnesite
margarite
melanterite
masolite-ss
minnesotaite
mnhpod(c)
montmor-ca
montmor-na
mordenite-k
muscovite
natroiite
nesquehonite
nontronit—k
nontronit-na
pd-oayannite
phengite
phillipsite-
phlogopite
pseudowol las
quartz
rhodonite
ripidolit-7a
saponite-ca
saponite-k
saponite-na
sidarite’
smectite-hiy
smectite-rey
stilbite-ca
stilbite~-na
sylvite
tridymite
wairakite
wollastonite
yugawaralite
zoisite

-z,

.ous
.997
,425
.716

041

.443
. 104
.610
.an
.064
. 069
. 138
.0s8
.697
.5058
. 248
. 229

104

. 343
.45)
.244
. 304
.994
.340
. 609
. 733

233

. 908
L 173
.877
. 460
.503
. 268
.651
.036
.418
.386
.54
.a89
.998
.991
.8486
. 226
.599
.39
.518
.9648
. 000
.034
.922
.555
.B12
L0z
.33z
.394
.778
.448
.128
, 850

.586
77
.678
.39
120
AN
. 140
L 799
.422
.441
514
. 252
.565
.00
.685
i B ¥
L2731
. 206
.595
.e7?7
.686
L4312
. 123
.461
.825
124

. 306
.588
. 305
. 409
.023
. 065
.0486
.250
.463
. 694
L7892
.938
.534
.475
. 738
.73
.5673

s5satd

satd
ssald
sata
ssatd

sSald

ssatd

ssald
satd

satd

satu

ssatd
S5altd
585altd
SSald
ssatd

Shald
satd

saty

asatd

satd



19 approx. salurated pure mingrals

0 approx., saturated end-members of specified solid solutions
0 sal.iated end-members of hypothetical solid solutions

40 supersatui ated pure minerals

0 suparsatd. end-members ot specified solid solutions

0 supersatd. hypothetical salid solution phases

gas fugacity log fugacity
chd4({p) 0.31106BE-23 -23.50714
co2(g} 0.184124E-01 -1.73489
h2{g) 0,572260E-11 -11.24241
h2s{g) 0.299976E-21 -21.52291
n2(g) 0.100000E+35 97.29711
02(g) 0.000000E+GO ~-61.29581
s2(g) 0.000000E+QO ~46.39808
steam 0.277603E-01 -1.55658

————— end of outpuyt -----
————— pickup file successfully written -----

-~- reading the input file ---
--- no further input tound ---

start time = 1:52:46 12-0C89
end time = 11:53:09 12-0C89
9 completed 11
narmal exit



N
EQ3NR, version 3245R111

Copyright {c) 1987 The Regents of the University of California,
Lawrence Livermore National Laboratory. All rights reserved.

Supported by EQLIB, version 3245R136
Copyright (c) 1987 The Regents of the University of California,

Lawrence Livermore National Laboratory. All rights resecrved.

Run 11:58:45 12-0C89

--- reading the input file ~-~
tnput file name= kerrd.31 revised=10/11/89 revisoer= rg
Kerrville, Texas - WTP Project; Charge No.: TEX24486.a1l

Basic data for EQ3 modeling of Kerrville project received
from Dick Glanzman/DEN on October 10, 1989,

This is one of four scenartos.
'} Equilibrium for ASR groundwater at a pH of 8.2
2) Equilibrium for ASR groundwater at a pH of 7.3

3) Equilibrium for ASR water Treatment Plant (WTP) recharge water

4) Equilibrium of a 50-50 mixture of one of the above ASR
groundwaters and the WIP water,

This run is for the third scenario.

endit,
tempc= 0,25000E+02
rho= 0. 10000E+01 tdsphy= 0.00000£+00 tdspl= 0.00000E+00
fap= -0, 10000E+Q0 uredox=
tolbt= 0.00000E+0QO taldt= 0.00000E+00 tolsat= 0.C00000E+00
itermx= 0
| 2 3 4 5 6 7 8 9 10
fopt1-10= ~1 0 0 [¥] 0 0 0 (4] 0 0
fopg1-10= 0 0 1] (1] Q 0 0 ¢} 0 0
fopri1-10= 0 0 0 0 0 0 0 0 0 0
iopr11-20= 0 0 0 (4] 0 0 0 0 0 1]
jodb1-10= 0 0 1) [ 0 0 0 0 4] 4]

uebal= pone
vacion= ci-
nxmod= 0
data file master species= na+
switch with species=
jflag= 2 csp= 0.11000E+02



h2(aq)
fa+++
hs-
nha+
no2-

couple

nonea

/h2o
/fat+
/scd-~
/no3d3-
/nod-

-0.
~-0.
-0.

0.
-0.

summary of aqueous non-equilibrium non-redox reactions

affini

100
100
100
203
100

tyl

-0.1690E+01
~-0.1690E+01
-0, 1690E+0t
0.3440E+01
-0.1690E+0!

kcal

~-59, 465
-59.465
-69.465
-38.943
~59.465

-2.3086
-2.306
-2.306

4.693
-2,306

summary of stoichiometric mineral saturation states +----

{minerals with affinities .1t.

mineral

albite
albite low
amrph,.silica
analtcime
andradite
annite
aragonite
ashcroftite
beidellit-ca
beidellit-mg
berlinite
brewsterita-
cahpod4.2Zh2o0
casiz205.2h20
chabazite
chamosite-7a
clinocht~14a
clinoptil-ca
clinoptil-mg
clinozoisite
cristobatite
cronstedt. -7
daphnite-14a
dawsonite
diopside
dolomite-dis
enstatite
epidote~-ord
epsomite
faujasite-ca
fayalite
fe(oh)3(ppd)
ferrite-ca
ferrite-zn
fFluorapatite
garronite
gismondine
gmelinite-na
greenalite

iog g/k

-1.5829
-1.529
-1.377
-1.621
-5.763
-2.377
-0.124
-2.312

2.988

3.013
-6.084

0.791
-4.133
-6.279

1.072
-0.338
-1.895
-0.724
-4.865
~3.655
-0.642

1.504
-0.918
-0.960
~5.331
-0.478
-3.610
-0.7n1
-5.589

1.066
-5.172
-3.012
-5.919
-0.692
13.153

0.882

1.365
-4.188
-3.809

aff,

kcal

-2.087
-2.087
-1.879
-2.212
-7.862
-3.243
-0.169
-3.154
4.076
4_.119
~-8.300
1.079
-5.639
-8.566
1.462
-0.461
-2.586
-0.988
-6.638
~4.986
-0.876
2.052
-1.252
-1.309
~7.272
-0.652
-4.925%
~-0.970
-7.624
1.454
-7,056
-4.109
-8.075
-0.944
17.945
1.218
1.863
-v . 713
-5.197

satd

ssatd
ssatd

ssatd

ssatd
satd

ssatd

ssatd

ssatd
ssatd
ssatd

state

~10 kcal are not listed)

mineral

albite high
amesite-14a
analc-dehydr
andalusite
anhydrite
anorthite
artinite
bassanite
beideliit-k
beideliit-na
boehmite
brucite
calcite
casod.1/2h20
chalcedony
chrysottle
clinochl-7a
clinoptit-k
clinoptil-na
carundum
crist.beta.a
dachiardite-
daphnite-7a
diaspore
dolomite
dolomite-ord
epidote
epistilbite
erionite-ca
faujasite-na
fe(oh)2(ppd)
feo(c)
ferrite-mg
ferrosilite
fluorite
gibbsite
gmelinite-ca
goethite
gypsum

log q/k

-2.848

c.an
~6.329
-1.467
~3.198
~4.17%
-6.164
~3.828

2.319

~4.493
0.041
-3.997
~-0.363
-3.881
-5.269
-0.632
-5.338
-2.190
-1.081
1.399
-4 .,29])
0.845
t.066
1.0686
-0.7ht
0.79
3.9529
-4.209
-3.867

-5.405
-2.523
-1.121
1.637
1.072
1.380
~3.025

aff, kcal
~3.888
0.506
-B.635
-2.002
-4,363
~-5.702
-8.410
-5.223
3.163
3.234
0.001
-6.129
0.056
-5.453
~-0.495
-5.295
-7.188
-0.863
~7.282
-2.988
~1.475%
1.908
-5.864
1,153
1.455
1.458%
-0.970
1.079
4.815
-5.742
-5.275
-3.241
~7.374
-3.442
~1.529
2.233
1.462
1.883
-4 127

state

ssatd

ssatd
ssatd
satd

satd

satd

ssatd

ssatd
ssatd
ssatd

ssatd
ssatd

ssatd
ssatd
ssatd



A
T

hedenbergite -6.767 -9.,232 hematite
hercynite -1.267 ~1.728 heutandite-c
haulandite-n -4.615 -6.297 hexahydrite
huntite -3.503 -4.778 hydroxyapat i
f1lite 2,791 3.807 ssatad jadeite
k-feldspar 0.327 0.447 satd kalsilite
kaolinite 3.583 4.888 ssatd kieserite
kyanite -1.192 -1.627 lansfordite
laumontite 0.554 0.756 ssatd lawsonite
leonhardtite ~-6.547 -8,933 levyne
magnesite -0.604 -0.823 magnetite
margarite ~0.094 -0.128 satd max imum micr
masolite 3.237 4,416 ssatd mgsolite-ss
mgf2{c) -3.822 -5.215 minnasotaite
mnhpod(c) -2.313 ~-3.155 monohydracal
montmor-ca 2.503 3.414 ssatd montmor-mg
montmor-na 1.952 2.663 ssatg montmor-k
mordenite-k -0.321% -0.438 satd mordenite-na
muscovite 5.040 6.876 ssatd nahcolite
natrolite -3.722 -5.077 nepheiine
nesquehonite -3.309 -4.514 nontronit-ca
nontronit-k 4.743 6,471 ssatd nontronit-mg
nantronit—-na 4.795 6.542 ssatd paragonite
pd-oxyannite 6.469 8.825 ssatd pentahydrite
phengite 0.313 0.427 satd phillipsite-
phillipsite- ~5.050 -6.830 phillipsite-
phlogopite -1.963 -2.678 prehnite
pseudowol las -6.237 -8.509 pyrophyllite
quartz -0.092 -0.125 sata rhodochrosit
rhodonite -6.523 -8.899 ripidolit-14
ripidolit-7a -4.599 -6.274 sanidine hig
saponite-ca ~0.860 -1.173 saponite-h
sapontte-k --1.529 -2.086 saponite-mg
saponite-na -1.477 -2.015 scolecite
siderite -0.9209 -1.240 sillimanite’
smectite-hig -0.342 -0.467 satd smectite-low
smectite-ray 3.475 4.741 ssatd smithsonite
spinel ~7.249 ~9.890 stilbtte-ca
stfibite-k -3.901 -5.321 stilbite-na
strengite -6.560 -8.950 talc
tridymite -0.257 -0.35t satd vivianite
walrakite ~-3.857 ~-5.262 whitlockite
wollastonite -5.844 -7.973 wustite
yugawaralite 0.938 1.279 ssatd zincite
zoisite -3.700 -5.047

15 approx. saturated pure minerals

0 approx. saturated end-members of specified solid solutions

0 saturated end-members of hypothetical solid solutions

48 supersaturated pure minerals
0 supersatd. end-members of specified solid solutions
0 suparsatd. hypothetical soiid solution phases

3.719
0.644
-5.823
3.208
~3.063
-2.665
-7.277
~3.099
0.175
1.072
2,452
0.327
-1.578
-3.301
~0.985
2.604
1.904
-2.674
-5.772
-4.384
5.412
§.444
2,287
~6.161
1.764
-6.129
-2.614
1.770
-2.577
-1.226
-0.872
-1.847
-0.B28
2.290
-1.826
0.245
-3.365
0.637
-4,622
-2.077
-6.796
0.400
-4,623
-3.947

-7

-4,
-3.
-9
-4,

¢,

-2,
-4,
=1

2.
~-3.
-7
-8

-8.

-8.
-3

-3,
-1
-1
-2.

_2.
-4
-6.
-2,
-9

-6.
-5.

.073
.879
.944
. 373

179
635

.28

228
23%

.462
.34%
.447

153
503

.303
.552

597
648

.875
.981
.384
.427
. 120

406

.407

361

. 567
.415

516

.672
.189

520

. 130
. 124

492

.334
.59
.B70

306
B34

.272
.545

307
385

ssatd
ssatd

ssatd

satd
ssatd
ssatd
satd

ssatd
ssatd

ssatd
ssatd
ssatd

ssatd

ssatd

ssata

satd

ssatd

ssatd



gas fugacity log fugacity

chaig) 0.209994E-26 -26.67779
co2{a) 0.502736E-02 -2.29866
h2(g) 0.151657E-11 -11.81914
h2s(g) 0.106547E~24 -24.97246
nZ(g) 0.100000E+35 93.88885
02(g) 0.000000E+0C ~59.46454
s2(g) 0.000000E+00 -51.94284
steam 0.3131056-01% -1.50431
----- end of output --—---

------ pickup file succesafully written —-~--
~-~ reading the input file -~-
=== no further input found ---

start time = 11:58:45 12-0C89
end time = 11:59:06 12-0C89
9 completed 11
normal axit



EQ3NR, version 32458111

Copyright (c) 1987 The Regents of the University of California,
Lawrence Livermore Naticnal Laboratory. All rights reserved.

Supported by EQLIB, version 3245R136
Copyright (c) 1987 The Regents of the University of California,

Lawrence Livermore National Laboratory. All rights reserved.

Run @9:49:85 19-0C89

--- reading the input file ---
input file name- kerr3.3i revised-14/11/89 revisor=- rg
Kerrville, Texas - WIP Project; Charge No.: TEX24486.al

Basic data for EQ3 modeling of Kerrville project received
from Dick Glanzman/DEN on October 10, 1989.

This is one of four scenarios,
1) Equilibrium for ASR groundwater at a pH of 8.2
2) Equilibrium for ASR groundwater at a pH of 7.3

3) Equilibrium for ASR Water Treatment Plant (WIP) recharge water

4) Equilibrium of a 5@-50 mixture of one of the above ASR
groundwaters and the WIP water. :

This run is for the third scenario,

endit.
tempc- @.25000E+02
rko- 0.100@2E:101 tdspkg- ©@.00000E+0d tdspl- 0.00000E+00
fep- ©.30000E+00 uredox-
tolbt- 0.00000C+00 toldl- @.90000L+00 tolsat- @.00000E+00
itermx- @
1 2 3 4 5 1) 7 8 9 14
ioptl-1¢€- -1 ) %) [} 7] ] 4] @ ] ]
iopgl-16- ] ] a [} /] "] 7] @ %) a
joprl-10- "} 2 %] [’} a a a 4} ] ]
foprit-2e- 2] %) @ [} a @ g a a a
todbl-1@- "} a ] [} 7] 2] 2 @ a "]

uebal- none
uacion=- ci-
nxmod- @
data file master species- pa:
switch with species-
jflag- 2 csp- 0.11008L:02



feres /fet+

hs- /s01--
nha: /nel3-
no2- /ho3-

(minerals with affinities

mineral

ailbite
albite low
amrph.silica
analcime
andradite
anorthite
artinite
bassanite
beidellit-k
beideltlit-na
boehmite
brucite
calcite
casod.1/2hzo
chalcedony
chrysotile
clinochl-7a
clinoptil-k
clinoptil-na
corundum
crist.beta.a
dachiardite-
diaspore
dolomite
dolomite-ord
epidote
epistilbite
erionite-ca
faujasite na
fe{oh)3(ppd)
ferrite ca
ferrite-zn
fluorapatite
garronite
gismondine
gmelinite-na
gypsum
hercynite
heulandite-n
huntite

9.308 @.5871E:01
0.300 0.5071E+01
0.303 0.51306E+01
f.390 9.5071E:+01

-32.418 6.919

-32.418 6.919
-32.183 6.999
-32.418 6.919

summary of aqueous non-equilibrium non-redox reactions -----

affinity, kcal

summary of stoichiometric mineral saturation states -----

log g/k

-1.530
-1.530
-1.377
-1.622
2.389
-4.180
-6.164
-3.828
2.318
2.370
2.pa1
-4.493
¢.8041
-3.997
-0.363
-3.882
-5.269
-8.633
-5.339
-2.190
-1.081
1.396
0.845
1.966
1.966
3.365
@.790
3.526
-4.209
1.065
2.234
7.461
13.154
2.891
1.365
-4.189
-3.825
-3.952
~-4.616
~-3.5084

aff, kcal

~-2.087
-2.087
-1.879
~2.212
3.268
-5.703
~-8.410
-5.223
3.162
3.233
a.ed1
-6.129
0.256
-5.453
-@.495
-5.296
-7.189
-0.864
-7.284
-2.988
-1.475§
1,905
1.153
1.454
1.454
4,591
l.a78
4.810
-5.743
1.453
3.e4/7
10.179
17.946
1.215
1.862
-5.714
-4,127
-5.392
-6.298
~4.780

e,

state

ssatd

ssatd
ssatd
satd

satd

satd

ssatd
ssatd
ssatd
ssatd
ssatd
ssatd
ssatd

ssatd
ssatd
ssatd
ssatd
ssatd
ssatd

-18 kcal are not listed)

mineral log q/k aff, kcat

albite high -2.849 -3.886
amesite-l14a @.371 ?.506
analc-dehydr -6.330 -8.635
andalusite -1.467 -2.002
anhydrite -3,198 -4.363
aragonite -9.1241 -0.169
ashcroftite -2.313 ~-3.155
beidellit-ca 2.987 4.076
beidellit-mg 3.0819 4,118
berlinite -6.083 -8.299
brewsterite- 0.799 1.878
cahpod.2h2o -4,133 -5.639
casi2o5.2h2o -6.279 -8.567
chabazite 1.871 1.461
chamosite-7a ~-5.709 -7.789
c¢linochl-14a -1.896 -2.587
clinoptil-ca -9.725 -0.989
clinoptil-mg -4.866 -6.639
clinozoisite -3.655 -4 .987
cristobalite -0.642 -@.876
cronstedt.-7 4,286 5.847
dawsonite -@.960 -1.310@
dicpside . ~5.331 ~-1.273
doiomite-dis -9.479 -0.653
enstatite -3.610 -4.925
epidote-ord 3.365 41.591
epsomite -5.589 ~7.624
faujasite-ca 1.865 1.453
fe(oh)2{ppd) -6.552 -8.939
feo(c) -5.861 -6.905
ferrite-mg 2.748 3.749
ferrosilite -5.209 -7.106
fluorite -1.121 -1.530
gibbsite 1.637 2.233
gmetinite-ca 1.871 1.461
goethite 5.456 7.444
hematite 11.871 16.196
heulandite-c 0.643 @.878
hexahydrite -5.823 ~7.944

hydroxvapati 1204 4 374

state

ssatd

satd

ssatd
ssatd

ssatd

ssatd

ssatd

ssatd

ssatd

ssatd

ssatd
ssatd
ssatd
ssatd
ssatd



illite
k-feldspar
kaolinite
kyanite
laumontite
leonhardtite
magnesite
margarite
mesolite
myf2(c)
monohydrocal
montmor -mg
mentmor k
nordenite-na
nahcolijte
nepheline
nontronit-ca

nontronit-myg

paragonite
pentahydrite
philtipsite-
phillipsite-
prehnite
pyraphyllite
rhodochrosit
ripidolit-14
sapoenite-ca
saponite-k
saponite-na
siderite
smectite-hig
smectite-rey
spinel
stithite-k
strengite
tridymite
whitlockite
wustite
Zincite

2.79@
B.327
3.583
-1.193
@.554
-6.547
-0.604
-6.094
3.236
-3.823
-8.955
2.603
1.923
-2.675
-5.772
-4,384
13.565
13.596
2.286
-6.161
1.764
~-6.130
-2.615
1.770
-2.578
-6.597
-9.860
-1.530
-1.478
-3.595
-3.870
4.015
-7.249
~3.901
-2.483
-@.257
@.400
-6.449
-3.947

-3
-7
-5
18
18

3
-8

2
-8
-3

2
-3
-9
-1
-2
-2
-4
-1

5
-9
-5
-3
-0

a
-8
-5

.806
.446
.888
.627
755
.933
.824
.128
.415
.215
. 394
.551
.596
.649
.875
.981
. 506
.549
.119
. 196
. 406
.363
. 567
.415
-517
.008
174
.a87
.216
. 904
.187
478
. 890
.323
.388
.351
.546
.799
. 385

ssatd
satd

ssatd
ssatd

satd
ssatd

ssatd
ssaud

ssatd
ssatd
ssatd

ssatd

ssatd

ssatd

satd
ssatd

13 approx. saturated pure minerals

aw

55 supersaturated pure minerals . )
@ supersatd. end-members of specified solid solutions

@ supersald, hypothetical solid solution phases

gas

ch4(g)
co02(9)

fugacity

jadeite
kalsiiite
kieserite
lansfordite
lawsonite
levyne
magnetite
maximum micr
mesolite-ss
mnhpod(c)
montmor-ca
montmor-na
mordenite -k
muscovite
patrotite
nesquehonite
nontronit-k
nontronit-na
pd -oxyannite
phengite
phillipsite-
phlogopite
pseudowollas
quartz
rhodonite
sanidine hig
saponite-h
saponite-ing
scolecite
sillimanite
smectite-low
smithsonite
stilbite-ca
stilbite-na
talc
wairakite
wollastonite
yugawaralite
Zoisite

approx. saturated end-members of specified solid §olutions
saturated end-members of hypothetical solid solutions

log fugacity

0 .000800E 100
0.502497E-092

-3.063
-2.665
-7.277
~3.099
0.175
1.071
7.919
@.327
-1.580
-2.312
2.582
1.951
-9.322
5.040
-3.722
-3.309
12.895
12.947
18.697
9.312
-5.051
-1.964
-6.237
-9.092
~6.523
-0.872
-1.848
-90.829%
2.289
-1.827
0.118
~3.365
0.637
-4.623
-2.078
~-3.858
-5.844
0.937
~-3.700

~-4,179
-3.036
~9.928
~4.,228
9.239
1.461
10. 884
8.446
-2.155
-3.154
3.413
2.662
-0.439
6.875
-5.078
-4.515
17.5913
17.664
25.509
0.426
-6.891
-2.679
-8.509
-9.125
-8.899
-1,190
-2.521
~1.131
3.123
-2,492
@.161
-4.591
9.869
-6.307
-2.834
~5,263
-7.973
1.279
~5.848

satd
ssatd
ssatd
satd

ssatd
ssatd
satd

ssatd

ssatd
ssatd
ssatd
satd

satd

ssatd
satd

ssatd

ssatd



h2(g) 9.454375E-25 ~25.34259

h2s(g) @ .000000€ + 00 -79.06627
n2(g) 9.100000F 135 53.31442
02(9) @.382253F 32 -32.41765
s2(9) 9.000000E+99 -133.08357
steam 9.3131056-01 ~1.58431

————— end of output -----
————— pickup file successfully written -----

~-- reading the input file ——-
--- no further input found ---

start time - 89:48:05 19 -0C89
end time - 09:48:30 19-0C89

9 completed @1
normal exit



EQ3HR, version 3245R111

Copyright (c) 1987 The Regents of the University of California,
Lawrence Livermore Natiopnal Laboratory. All rights reserved.

Supported by FQLIB, version 32458136

Copyright (c) 1987 The Regents of the University of California,
tawrence Livermore MNaticnal Laboratory. All rights reserved.

Run 09:54:19 19-GC89

--- reading the input file —--
input file name-~ kerrd.31 revised-10/18/89 revisor- rg
Kerrville, Texas - ASR Project; Charge No.: TEX24486.al

Basic data for EQ3I modeling of Kerrville project received
from Dick Glanzman/DEN on October 10, 1989,

This is one of four scenarios.
1) Equilibrium for ASR groundwater at a pll of 8.2
2) Equilibrium for ASR groundwater at a pH of 7.3
3) fquilibrium for ASR Water Treatment Plant (WTP) recharge water
4) Equilibrium of a 58-58 mixture of one of the above ASR
groundwaters and the WiP water (as an approximation av. value
of asr and wtp used)

This rums is for the fourth scenario.

endit.
tempc- @.24000E102
rho- D.100084E:101 tdspkg=- 0.000P8E+0d tdspl- O.00000E+00
fep- @.10000E 00 uredox-
telbi~ ©.00000t:00 toldi- 0@.00000F 00 tolsat- ©@.00000E09
itermx= @
1 2 3 4 5 ] 7 8 9 10
ioptl-18- -1 [’ a "] [} a2 %) %) 2 [
iopgl-18- ] 0 7} "] 0 0 0 [} ¢ o
fopri-10- a @ a "] e %] ") 0 o ¢
ioprl1-20- "] @ 0 "] %} *] "} e o e
jodbl-10- ("} ") @ " %) 2 %] o [} (]

uebal= none
uacion- c¢l-
axmod= @

" data File master species- nat

switch with species-
jflag- 2 csp- 0.24000E:02



couple

default
o02(aq)
h2(aq)
Fett+

no2-

(minerals with affinities .,1t. -10 kcal are not listed)

mineral

albite
albite Tow
amesite-14a
analc-dehydr
andalusite
anhydrite
anorthite
artinite
bassanite
beidellit-k
beidetlit-pa
boehmite
brucite
calcite
casoq4.1/2h2o
chalcedony
chrysotitle
clinochl-7a
clinoptil-k
clinoptil -na
corundum
crist.beta.a
dachiardite-
daphnite-7a
dtaspore
dolomite
dolomite-ord
epldote
epistilbite
erionite-ca
fauyjasite-na
fe(oh)2(ppd)
feo(c)
ferrite-mg

/h2o
/h2o
/fett
hs- /sod--
nhd+ /nold-
/nol-

eh, volts pe-
08.108 9.1696E181
g.778 f.1319E+02
0.100 9.1696E+01
2.100 0.1696E:101
0.108 0.1696E481
9.263 0.4462E4101
f.1a0 0.1696E101

affinity,

summary of stoichiometric mineral saturation states

log q/k aff, kcal state
-1.491 -2.828
-1.491 -2,028
9.130 0.177 satd
-6.250 -8.499
-1.434 -1.95@
. -2.960 -4.024
~4,408 -5.993
-6.,107 -8.304
-3.590 -4.881
2.355% 3.202 ssatd
2.341 3.183 ssatd
#.0851 P.070 satd
-4.647 -6.319
#.194 0.264 satd
-3.760 -5.112
-0.423 -0.575
-4.433 -6.028
-6.067 -8.249
-9.383 -8.521
-5.582 -7.482
-2.100 -2.856
-1.145 -1.557
92.193 9.263 satd
-2.351 -3.197
8.901 1.225 ssatd
1.422 1.933 ssatd
1.422 1.933 ssatd
2.461 3.346 ssatd
8.431 0.586 ssatd
1.9109 2.597 ssatd
-3.915 -5.323
~3.472 -4.721
~-1.983 -2.697
1.682 2.288 ssatd

kcal

log

-46.

-0,
-46.
-46.
-46,
-35.
-46.

fo2 ah, kcal
810 2.306
839 17.933
819 2.306
8149 . 2.306
810 2.306
747 6.067
81a 2.3086

mineral

albite high
alunite
amrph.silica
analcime
andradite
annite
aragonite
ashcroftite
beidellit-ca
beidellit-mg
bertinite

brewsterite-

cahpod4.2h2o
casi205.2h20
chabazite
chamosite-7a
clinochl-14a
clinoptil-ca
clinoptil-mg
clinozoisite
cristobalite
cronstedt.-7
daphnite-14a
dawsonite
diopside
dolomite-dis
enstatite
epidote ord
epsomite
faujasite-ca
fayalite
feCah)3(ppd)
ferrite-ca
ferrite-zn

- summary of aquecus non-equilibrium non-redox reactions -----

Tog q/k

-2.817
-6.071
-1.444
-1.525
8.736
-8.928
9.029
-1.885
2.872
2.911
-5.449
8.431
-3.711
-6.598
@.865
6.515
-2.686
-1.399
-5.513
-4.071
-9.703
9.518
1.031
-0.389
-5.798
-0.130
-3.826
2.461
-5.279
@,858
-4.445
0.612
1.122
7.500

aff, kcal

-3.830
-8,255
-1.963
-2.073
1.601
-1.261
@.040
-2.454
3,905
3.958
-7.409
2.586
-5.046
-8.960
1.176
0.700
-3.652
-1.982
-7.497
-5.535
-8.956
12.942
1.402
-0.530
-7.884
-8.176
-5.202
3.346
-7.177
1.167
-6.014
2.832
1.526
10.198

state

ssatd
satd

ssatd
ssatd

ssatd

ssatd
ssatd

ssatd
ssatd
satd

ssatd
ssatd
ssatd

ssatd
ssatd



ferrosilite
fluorite
gibbsite
gmelinite-ca
goethite
gypsuwin
hematite
heulandite-c
hexahydrite
hydroxyapati
jadeite
kalicinite
kaclinite
kyanite
laumontite
leonhardtite
magnesite
margarite
melanterite
mesolile-ss
minnesotaite
mnhpod(c)
montmor-ca
mortmor-na
mordenite-k
muscovite
natrolite
nesquehonite
nontronit-k
nontronit-na
pd oxyannite
phengite
phillipsite-
phlogopite
pseudowol las
quartz
rhodonite
ripidolit-7a
saponite-ca
saponite-k
saponite-na
siderite
smectite-hig
smectite-rey
spinel
stilbite-k
strengite
tridymite
wairakite
wollastonite
yugawaralite
zolsite

-2.188
-@.944

1.701

9.865

5.214
~2.1177
10.984

0.208
-5.521

4.100
~2.966
-6.682

3,587
-1.157

0.239
6,257
-9.467
-8.201
-7.145
-1.469
-2.333
-8.530

2.286

1.822
-8.196

5.407
-3.459
-3.108
11.944
11.930
17.618

2.361
-3.959
-2.153
-6.506
-9.151
-5.423
-4.301
-1.519
-2.036
-2.050
-9.169

@.366

4.532
-7.322
-3.454
-2.336
-0.317
-4.204
-6.110

8.654
-4.116

-2.975
~1.283

2.313

1.176

6.818
-3.775
14,935

0.283
-7.508

5.575
-4.033
-9.085

4.877
-1.573

a.325
~-8.507
-9.554
-9.273
-9,715
~1,998
-3.172
-8.721

3.108

2,477
-0.267

7.351
-4.,704
~4.226
16.240
16.221
23,955

0.491
-5.384
-2.928
-B8.84¢6
-@.205
-7.374
-5.848
~2.066
-2.769
-2.788
-9.230

0.497

6.162
-9.956
~-4.696
~3.176
-0.431
-5.716
-8.308

@.890
-5.596

ssatd
ssatd
ssatd

ssatd
satd

ssatd

ssatd

satd

satd

ssatd
ssald
satd

ssatd

ssatd
ssatd
ssatd
satd

satd

satd
satd
ssatd

satd

ssatd

approx. saturated pure minerals

17
8 approx. saturated end-members of specified solid solutions
(]

fluorapatite
garronite
gismondine
gmelinite-na
greenalite
hedenbergite
hercynite
heulandite-n
huntite
illite
k-feldspar
kalsilite
kieserite
lansfordite
Tawsonite
levyne
maghetite
maximum micr
mesolite
mgf2(c)
mn{oh) 2(am)
monohydrocal
montmor-mg
montmor-k
mordenite-na
nahcolite
nepheline
nontronit-ca
nontronit-mg
paragonite
pentahydrite
phillipsite-
phillipsite-
prehnite
pyrophyllite
rhodochrosit
ripidolit-14
sanidine hig
saponite-h
saponite-mg
scolecite
sillimanite
smectite-low
smithsonite
stilbite-ca
stilbite-na
talc
vivianite
whitlockite
wustite
Zincite

saturated end-members of hypothetical solid solutions

55 supersaturated pure minerals

14.264
8.674
1.311
-3.894
-2.720
-6.693
-8.773
~4.55@
-2.768
2.982
0.573
-2.312
-7.003
-2.876
-6.019
0.865
12.114
@.573
3.170
-3.612
-6.845
-0.800
2.394
1.839
-2.756
-5.272
-4.238
12.461
12.499
2.443
-5.857
1.530
-5.611
-3.069
1.647
-1.062
-0.919
-0.633
-2.479
-1.480
2.040

-1.79%

8.757
-2.087
8.201
-4.557
~2.745
-4.355%
1.851
-3.918
-3.015

19
a

-5

-3.

-1
-6
-3

P
-3
-9

-0
1
13
)

-4

-9
-1

-3

-7.

-5
16
16

-7

-7
-4

-1
-1
-
-3
-2

-2
-2
-6
-3
-5

-5
-4

.394
.917
.783
.294
699
.1008
.051
.187
.763
.946
779
.144
.522
911
.025
.176
.752
779
.311
.911
.387
.087
.255
-301
.748
168
.763
.943
.996
.322
.964
.080
.630
.173
.239
.444
.250
.864
.371
.213
774
-441
.029
.838
274
.197
.732
.921
.129
.327
. 109

ssatd
ssatd
ssatd

ssatd
ssatd

satd

ssatd
ssard
ssatd
ssatd

ssatd
ssatd

ssatd
ssatd
ssatd

ssatd

ssatd

ssatd
ssatd

satd

ssatd



8 supersatd. end-members of specified solid solutions
'@ supersatd. hypothetical solid solution phases

gas fugacity log fugacity
cha(y) 0.920000E 20 -$2.20749
co2(g) 9,101511E-01 -1.99348
h2(g) 0.483926E-18 -18,31522
h2s(g) 0.000000E 100 -50.41362
n2(g) 0.100000€+35 75.23532
02{g) : 0 .000000E +00 -46.810812
s2(g) 0.000000€ +00 -89.93314
steam ©@.294888E-01 -1.53034

----- end of output -----
----- pickup file successfully written ~----

-~- reading the input file --—-
--- no further input found ---

start time - 09:54:19 19-0C89
end time - 09:54:46 19-0C89

9 completed 01
normal exit .



